Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.002 Å; R factor = 0.039; wR factor = 0.106; data-to-parameter ratio = 17.7.
In the title compound, C 23 H 19 N 3 O 4 , the pyran ring adopts a half-chair conformation, while the pyrrolidine (with a C atom as the flap atom) and the five-membered ring in the indoline (with a C atom as the flap atom) ring system adopt slight envelope conformations. The pyrrolidine ring makes dihedral angles of 83.3 (1) and 60.4 (1) with the mean plane through all non-H atoms of the indoline and chromene ring systems, respectively. In the crystal, molecules are connected by two unique N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen-bonding interactions, which form centrosymmetric patterns described by graph-set motifs R 2 2 (18) and R 2 2 (14). These two motifs combine to form a hydrogen-bonded chain which propagates in the aaxis direction. The crystal structure is also stablized by C-HÁ Á ÁO interactions and by aromaticstacking interactions between the pyran and benzene rings of neighbouring molecules [centroid-centroid distance = 3.755 (1) Å and slippage = 1.371 (2) Å ].
Related literature
For general background to the biological use of pyrrolidine derivatives, see: Pettersson et al. (2011) ; Bello et al. (2010) . For ring puckering parameters, see: Cremer & Pople (1975) and for asymmetry parameters, see: Nardelli (1983) . For the structure of another pyrrolidine derivatie, see: Selvanayagam et al. (2011) .
Experimental
Crystal data C 23 H 19 N 3 O 4 M r = 401.41 Triclinic, P1 a = 9.3483 (7) Å b = 10.2256 (9) Å c = 10.9080 (9) Å = 71.832 (5) = 88.309 (5) = 78.248 (5) V = 969.32 (14) Å 3 Z = 2 Mo K radiation = 0.10 mm À1 T = 293 K 0.20 Â 0.20 Â 0.19 mm
Data collection
Bruker APEXII CCD area detector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.981, T max = 0.982 17643 measured reflections 4841 independent reflections 3374 reflections with I > 2(I) R int = 0.028 Refinement R[F 2 > 2(F 2 )] = 0.039 wR(F 2 ) = 0.106 S = 1.02 4841 reflections 273 parameters H-atom parameters constrained Á max = 0.22 e Å À3 Á min = À0.21 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx; Ày þ 1; Àz þ 1; (ii) Àx þ 1; Ày þ 1; Àz þ 1; (iii) x À 1; y; z.
Data collection: APEX2 (Bruker, 2007) ; cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997) ; software used to prepare material for publication: SHELXL97 and PLATON (Spek, 2009 
Comment
Pyrrolidine derivatives are used as norepinephrine reuptake inhibitors and 5-HT(1 A) partial agonists for treating neuropsychiatric disorders including depression and anxiety (Pettersson et al., 2011) . These derivatives are used as alpha-mannosidase inhibitors and with antitumor activities against hematological and solid malignancies (Bello et al., 2010) . In view of these importance, we have undertaken the crystal structure determination of the title compound, a pyrrolidine derivative,and the results are presented here.
Single crystal X-ray analysis confirms the molecular structure and atom connectivity as illustrated in Fig. 1 . The bond lengths and angles in (Fig. 1 ) agree with those observed in other pyrrolidine derivatives (Selvanayagam et al., 2011) . The sum of the angles at N1 of the pyrrolidine ring [337.3 (2)°] is in accordance with sp 3 hybridization. The pyran ring (O1/ C1/C6-C9) adopts a half chair conformation with a local, non-crystallographic two fold rotation axis passing through the mid point of the [O1-C6] and [C9-C8] bonds; the puckering parameters Q, θ, φ (Cremer & Pople, 1975) and asymmetry parameter ΔC 2 [O1-C6](Nardelli, 1983) are 0.1074 (15) Å, 78.8 (8)°, 192.7 (9)° and 4.6 (2) Å, respectively. The pyrrolidine (N3/C11/C13/C14/C16) and five membered in the indoline (N2/C16-C19) rings adopt an envelope conformation with the C16 (displacement 5.8 (1) Å) and C17 (displacement 0.7 (2) Å) atoms as the flap atoms and with puckering parameters, q 2 = 0.0888 (15) Å; φ 2 = 326.7 (2)°; and q 2 = 0.4459 (15) Å; φ 2 = 38.6 (9)° respectively. The pyrrolidine ring makes dihedral angles of 83.3 (1)° and 60.4 (1)° with mean plane fitted through all non-H atoms of the indoline (N2/C16-C23) ring system and the chromen (O1/C1-C9) ring system, respectively.
In the crystal, unique N2-H2A···O2 (at x,y,z and -x,1 -y,1 -z) and O3-H3A···O4 (at x,y,z and 1 -x,1 -y,1 -z) hydrogen bonding interactions form a cyclic centrosymmetric patterns, with the motif R 2 2 (18) and R 2 2 (14). These combine to form a zigzag chains which propagates in the a axis direction (Table 1 and Fig. 2 ). The crystal packing is further stabilized by π-π stacking interactions between the rings Cg1 and Cg2 (at x,y,z and -x, 2 -y, 1 -z) with the centroid-centroid distances equal to 3.755 (1) Å and slippage = 1.371 (2) Å ( Fig. 2 ; Cg1 and Cg2 are the centroids of pyran (O1/C1/C6-C9) and benzene (C1-C6) ring, respectively).
Experimental 2-(Hydroxyl(4-oxo-4H-chromen-3-yl)methyl)acrylonitrile was synthesized by the Baylis-Hillman reaction of chromene-3aldehyde, acrylonitrile and 0.1 equivalent of DABCO as a catalyst, in the presence of 1-methyl-2-pyrrolidinone (NMP) as a solvent. Baylis-Hillman adduct underwent smooth reaction with non-stabilized azomethine ylide generated from isatin and sarcosine by refluxing in acetonitrile. After that, a mixture of 2-(Hydroxyl(4-oxo-4H-chromen-3-yl)methyl)acrylonitrile (100 mg, 0.404 mmol), sarcosine(1.2eq), and isatin (1.2eq.) in acetonitrile(2 ml) was refluxed for 6-12 h. Completion of reaction was indicated by TLC, the solvent was then removed in vacuo and the crude product subjected to column chromatography (100-200 mesh) using hexane-ethyl acetate as eluent. Single crystal suitable for X-ray diffraction were obtained by slow evaporation of a solution of the title compound in hexane at room temperature. supplementary materials sup-2 Refinement H atoms were fixed geometrically (C-H = 0.93-0.98 Å, N-H = 0.86 Å and O-H = 0.82 Å) and allowed to ride on their parent atoms, with U iso (H) = 1.2U eq (C) or 1.5U eq (C, O) for the methyl and OH groups. 
Hall symbol: -P 1 Mo Kα radiation, λ = 0.71073 Å a = 9.3483 (7) Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) Atomic displacement parameters (Å 2 )
0.0380 (8) 0.0409 (7) 0.0372 (7) −0.0030 (6) 0.0020 (6) −0.0189 (6) C2 0.0414 (9) 0.0560 (9) 0.0579 (9) −0.0047 (7) 0.0053 (7) −0.0260 (8) C3
0.0431 (10) 0.0754 (12) 0.0775 (12) 0.0055 (9) −0.0012 (9) −0.0356 (10) C4 0.0646 (13) 0.0602 (11) 0.0767 (12) 0.0199 (9) −0.0136 (10) −0.0281 (10) C5 0.0707 (13) 0.0436 (9) 0.0613 (10) 0.0050 (8) −0.0045 (9) −0.0160 (8) supplementary materials sup-5 C6 0.0520 (9) 0.0413 (8) 0.0410 (7) −0.0027 (7) 0.0008 (7) −0.0165 (6) C7 0.0455 (9) 0.0446 (8) 0.0467 (8) −0.0126 (7) 0.0116 (7) −0.0164 (6) C8 0.0342 (7) 0.0403 (7) 0.0323 (6) −0.0093 (6) 0.0042 (5) −0.0154 (5) C9 0.0376 (8) 0.0378 (7) 0.0325 (6) −0.0091 (6) 0.0048 (5) −0.0166 (5) C10 0.0297 (7) 0.0438 (7) 0.0327 (6) −0.0089 (6) 0.0032 (5) −0.0126 (5) C11 0.0269 (7) 0.0380 (7) 0.0326 (6) −0.0074 (5) 0.0047 (5) −0.0115 (5) C12 0.0348 (8) 0.0444 (7) 0.0386 (7 0.0316 (7) 0.0435 (7) 0.0381 (7) −0.0100 (6) 0.0032 (5) −0.0177 (6) C19 0.0291 (7) 0.0401 (7) 0.0341 (6) −0.0080 (5) 0.0017 (5) −0.0152 (5) C20 0.0400 (8) 0.0462 (8) 0.0389 (7) −0.0083 (6) −0.0015 (6) −0.0108 (6) C21 0.0446 (9) 0.0515 (9) 0.0534 (9) 0.0006 (7) −0.0133 (7) −0.0145 (7) C22 0.0314 (8) 0.0645 (10) 0.0673 (10) −0.0005 (7) −0.0066 (7) −0.0325 (9) C23 0.0298 (8) 0.0627 (10) 0.0569 (9) −0.0133 (7) 0.0075 (6) −0.0289 (8) N1 0.0658 (10) 0.0599 (8) 0.0469 (7) −0.0260 (7) 0.0109 (7) −0.0093 (6) (12) C18-C19-C16 108.66 (11) C8-C9-C1 114.91 (12) C19-C20-C21 118.85 (14) O3-C10-C8 111.26 (11) C19-C20-H20 120.6 O3-C10-C11 104.83 (10) C21-C20-H20 120.6 C8-C10-C11 113.27 (10) C22-C21-C20 121.21 (15) supplementary materials sup-9 
